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PUSH-BUTTON DE-LATCH MECHANISM 
FOR PLUGGABLE ELECTRONIC MODULE 

5 CROSS-REFERENCE TO RELATED APPLICATIONS 

This application claims the benefit of U.S. Provisional Patent Application No. 
60/456,361, filed March 22, 2003, the entire disclosure which is hereby incorporated 
herein by reference. 

10 FIELD OF THE INVENTION 

The present invention relates generally to pluggable electronic/optoelectronic 
modules, such as transceiver modules for high speed fiber optical communications, 
and, more specifically, to pluggable electronic modules having de-latch mechanisms for 
unlatching such modules from their receptacles. 

15 

BACKGROUND OF INVENTION 

It has been known in the pertinent art to dispose electronic modules, particularly 
optoelectronic transceivers, in a pluggable manner on a printed-circuit board. Known in 
particular are pluggable transceivers of a small construction, known as Small Form- 
20 Factor Pluggable (SFP) transceivers. Standards for SFP transceivers are set forth in 
the "Small Form-Factor Pluggable (SFP) Transceiver Multisource Agreement (MSA)," 
dated September 14, 2000, the disclosure of which is hereby incorporated herein by 
reference. Such transceivers are received in an SFP receptacle on the printed-circuit 
board. Infrared light is coupled into and out of the transceiver via a plug receptacle that 
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is arranged on the transceiver or coupled to it and into which an optical connector can 
be plugged. U.S. Pat. Nos. 5,546,281, 5,717,533, 5,734,558, 5,864,468, 5,879,173 and 
6,517,382 B2, which disclose exemplary optoelectronic transceivers, are hereby fully 
incorporated herein by reference. Figure 1 A shows an exemplary transceiver module 
5 10, receptacle 12, and printed circuit board (PCB) 14 of a type generally known in the 
art, as discussed in detail in U.S. Patent No. 6,517,382 B2. The receptacle 12 is 
mounted to the PCB 14 and is preferably constructed of a conductive metal. Contacts 
20 ground the receptacle 12 to a stacked array or panel cutout (not shown). The 
module 10 of Figure 1A is shown partially inserted into the receptacle 12 so that the 

1 0 components are more clearly illustrated. As shown, the receptacle 1 2 has a front, back, 
top, bottom and sides defining a cavity for receiving the module. On the bottom side, 
the receptacle 12 includes an inclined leading edge 30 and a latch tab 26 defining an 
opening 22. During insertion of the module 10 into the receptacle 12, the leading edge 
30 rides over an outwardly extending latching member 32 on a first side 34 of the 

1 5 module 1 0, causing the latch tab 26 to be resiliency deflected until the latching member 
32 is positioned to enter the opening 22 of the latch tab 26, at which time the latch tab 
26 resiles, or snaps back, and latches the module 1 0 to the receptacle 12. The latching 
member 32 and the opening 22 are sized and shaped to mate closely, thus preventing 
movement of the module 1 0 within the receptacle 1 2. The module 1 0 remains latched 

20 to the receptacle 12 until the latch tab 26 is displaced to release the latching member 
32, at which time the module 10 is de-latched from the receptacle 12 and can be easily 
withdrawn therefrom. 
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An exemplary de-latch mechanism is disclosed in U.S. Patent No. 6,517,382 B2 
and shown in Figure 1 A. This exemplary de-latch mechanism is illustrative of those 
known in the art in that it includes an actuator 50 that is slidably mounted in a slot 42 on 
a bottom side of the module 10, as shown in Figure 1A. The actuator includes a 
5 ramped portion 54 for displacing the latch tab 26 when the actuator 50 is in an operative 
position, by causing it to be deflected until the latching member 32 is released from the 
latch tab 26. 

To increase the number of modules per area, multiple SFP modules/receptacles 
are generally arranged in stacked rows and columns. In such stacked configurations, 

1 0 e.g. a belly-to belly configuration as shown in Figure 1 B, the de-latch mechanism is not 
readily accessible in that the actuator 50 is positioned between modules and/or behind 
the face (front) 1 1 of the module 10 when the actuator 50 is in both the operative and 
inoperative positions (see Figures 1 A and 1 B). Accordingly, a special tool or probe (not 
shown) must be inserted into the slot 42 on the module's face 1 1 and/or between 

1 5 adjacent modules to access and depress the actuator 50. The requirement of a tool for 
removing the module is not only inconvenient, but also prevents an operator from 
removing a module if he or she does not have a suitable tool at the appropriate time. 
This requirement of a tool results in increased installation cost and/or repair time. 
Furthermore, it is sometimes desirable to customize a module by color coding or 

20 private label trademark branding, or to repair or replace the de-latch mechanism. 

Accordingly, there is a need for a pluggable module having a de-latch 
mechanism that is easily accessible to an operator and does not require any tools to 
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operate, and is readily mountable/demountable for assembly/repair/replacement 
purposes. 

SUMMARY OF THE INVENTION 

5 The present invention provides a push-button style de-latch mechanism for a 

pluggable electronic/optoelectronic module, such as an SFP MSA fiber optic transceiver 
module, that fulfills these needs, among others. The push-button de-latch mechanism 
uses translational motion of an actuator to de-latch the module from its receptacle. The 
actuator is slidable from a first (inoperable) position in which the actuator extends 

10 beyond the housing face for tool-free accessibility and operation. The actuator is 
specially configured to include a pair of outer legs, each defining a wedge for displacing 
a receptacle's latch tab, and an inner leg positioned between the outer legs and having 
a barb for retaining the actuator on the module's housing. The inner leg is resiliently 
deflectable for displacing the barb to allow the actuator to be easily mounted and/or 

1 5 demounted from the module's housing for assembly/repair/replacement purposes, e.g. 
to allow for use of a color coded or private label branded actuator. 

Modules and module assemblies including such de-latch mechanism is also 
provided. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will now be described by way of example with reference to 
the following drawings in which: 

Figures 1A and 1B are perspective views of an exemplary transceiver module 
5 and receptacle; 

Figures 2A-2C are perspective views of an exemplary pluggable module in 
accordance with the present invention, shown in the latched and de-latched positions, 
and 

Figures 3A-3D are a plan, perspective end and cross-sectional views of the 
10 actuator of Figures 2A and 2B. 



DETAILED DESCRIPTION 

The present invention provides a push-button style de-latch mechanism that 
uses translational motion of an actuator to de-latch the module from its receptacle. The 

15 de-latch mechanism is of a type suitable for SFP MSA optoelectronic transceiver 
modules or any other type of pluggable electronic module. The present invention is 
discussed below with reference to an SFP MSA optoelectronic transceiver module for 
illustrative purposes. 

Referring now to the embodiment of Figures 2A-2C, a pluggable module 10 

20 according to the present invention resembles a conventional pluggable module, e.g. 

optoelectronic transceiver, in that it includes, in relevant part, a housing 13 having a 

face 1 1 , a side 34 transverse to the face 1 1 , and a latching member 32 extending from 

the side 34 that is sized to mate with the opening 22 in the latch tab 26 of the receptacle 
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12 for receiving the module 10. In the embodiment of Figures 2A-2C, the module 10 
includes a continuous hood 40 on the side 34 of the housing 13. The hood 40 forms a 
closed loop that defines a slot 42 extending adjacent the latching member 32. In an 
alternative embodiment (not shown), the housing 13 includes L-shaped ribs 43 that 
5 define the slot 42, similar to those shown to Figures 1 A and 1 B. 

Referring now to Figures 2A and 3A-3D, an actuator 50 is slidably mounted in 
the slot 42. The specially-configured actuator 50 has a pair of outer legs 52a, 52b, 
each defining a wedge 54a, 54b for displacing the latch tab 26, as discussed further 
below. In accordance with the present invention, the actuator 50 also includes a 

10 resiliently deflectable inner leg 56 positioned between the outer legs 52a, 52b. The 
inner leg 56 has a barb 58 for retaining the actuator 50 on the module 1 0, as discussed 
further below. Accordingly, when the actuator is mounted on the module 10, the 
actuator 50 is slidable from a first (inoperable) position in which the actuator 50 extends 
beyond the housing face 1 1 and the barb 58 interferes with the surface 33 of the 

1 5 housing 1 3/hood 40 (see Figures 2A and 2C), to a second (operable) position in which 
the wedges 54a and 54b of outer legs 52a, 52b displace the latch tab 26 to release the 
latching member 32 from its opening 22, thereby de-latching the module 10 from the 
receptacle 12 when latched thereto. 

The inner leg 56 is resiliently deflectable from an assembled position (see 

20 Figures 2A and 3D) in which the barb 58 interferes with the housing 1 3/hood 40 when 
the actuator 50 is attempted to be withdrawn from the slot 42, to an assembly position, 
in which the inner leg 56 is resiliently deflected such that the barb 58 does not interfere 
with the surface 33 of the housing 1 3/hood 40. In this manner, the actuator 50 can be 
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slidably mounted and demounted from the housing 1 3 by positioning the inner leg 56 in 
the assembly position. In other words, the inner leg 56 can be depressed during 
assembly of the actuator 50 to the housing 13 to permit the actuator 50 to be inserted 
into the slot 42 until the barb 58 escapes the hood 40, at which time the inner leg 56 
5 resiles such that the barb 58 will interfere with the surface 33 if the actuator is 
attempted to be withdrawn from slot 42. Any suitable materials may be used for the 
actuator 50 and/or housing 13 such that the legs will deflect for operation without 
yielding or failing of the material. 

Subsequently, the actuator 50 can be easily demounted from the housing 13, 

1 0 e.g. to replace a worn/damaged/defective actuator, to replace with a branded or color- 
coded actuator, etc., by deflecting the inner leg 56 to its assembly position and then 
withdrawing the actuator from the housing 1 3/hood 40/slot 42. The barb 58 and/or the 
leg 56 can be modified to increase or decrease the interference with the housing 
1 3/hood 40 to vary the ease with which the actuator 50 may be removed from the 

15 housing 13. 

As best shown in Figures 2B and 3B, the barb 58 is positioned on the actuator 
50 relative to the wedges 54a, 54b such that the inner leg 56 can resile to cause the 
barb 58 to interfere with the surface 33 before the wedges 54a, 54b are positioned to 
deflect the latch tab 26 to release the latching member 32, and while a portion of the 
20 actuator 50 extends beyond the face 1 1 of the module 10. In this manner, there is a 
portion of the actuator 50 that is accessible from the front of the module 1 0 for use as a 
push-button to slide the actuator 50 to a point at which the wedges 54a, 54b deflect the 
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latch tab 26 to release of the latching member 32, thereby permitting withdrawal of the 
module 10 from its receptacle 12, as shown in Figure 2B. 

Accordingly, the wedges 54a, 54b on the outer legs 52a, 52b are provided to 
displace the latch tab 26 in a certain plane of motion, e.g. the vertical (up and down) 
5 orientation, and the inner leg 56 and barb 58 are resiliently deflectable in the same 
plane of motion, e.g., the vertical (up and down) orientation, to permit 
assembly/disassembly and to retain the actuator 50 on the housing 13. The de-latch 
mechanism can be operated, and the de-latch mechanism can be assembled and 
disassembled, without the need for special tools, etc. 

10 In certain embodiments, as shown in Figures 2A-3D, the actuator 50 includes a 

primary and/or a secondary stop 59a, 59b that butts up against the surface 33 or the L- 
shaped ribs 43 to provide a predetermined stopping position for the actuator 50 when it 
is pressed. This limits the range of motion of the actuator 50 to prevent damage to the 
latch tab 26 of the receptacle 12. In use, once a module 10 is latched to a receptacle 

15 12, the de-latch mechanisms of the present invention may be used to de-latch the 
module 10 from the receptacle 12 by pushing the actuator 50 (see Figures 3A, 3B). 
This causes translational motion of the actuator 50 to displace the latch tab 26 of the 
receptacle 12 to a point at which it releases a corresponding latching member 32 of the 
module 10. In this manner, the module is de-latched and may be easily withdrawn from 

20 the receptacle 1 2. It will be appreciated that no special tools are required to operate the 
de-latch mechanisms of the present invention, and that the relevant operative portions 
of the de-latch mechanisms are readily accessible at a front/face of the module, for 
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easy access even when modules are stacked in a belly-to-belly or other stacked 
configuration. 

Having thus described particular embodiments of the invention, various 
alterations, modifications, and improvements will readily occur to those skilled in the art. 
5 Such alterations, modifications and improvements as are made obvious by this 
disclosure are intended to be part of this description though not expressly stated herein, 
and are intended to be within the spirit and scope of the invention. Accordingly, the 
foregoing description is by way of example only, and not limiting. The invention is 
limited only as defined in the following claims and equivalents thereto. 
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